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(57) Abstract: A propagation 
delay measuring unit (102) 
at a transmitting terminal 
(10) measures by using 
a propagation delay time 
measuring packet the shuttle 
propagation delay time of 
an intermediate node likely 
to behave as a bottleneck 
out of intermediate nodes 
(12, 13, 14). A transmission 
rate determining unit (104) 
determines a data transmission 
rate based on this measurement 
result, and a data transmitting 
unit (100) transmits data at the 
determined transmission rate. 
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-Oh^yK hfcV^ofcx IP (Internet Protocol) ^yb7-^ 

T£3fcj&#*S©a*<B£J&St* D (TO*t^«-&) s teW©B$Wl$fcgEKifcJfefc 
Tj^Mift**^©^— *(Dtem\s— (fe£SU— FWt^) 

Shfe^o iftfc^ UDP (User Datagram Protocol) ;S<$r.y h l^T 1 — ^fc^fci^ 
TCP (Transmission Control Protocol) bMta D h v >x^^ — h jBtC&V^T 7 D — £81 

WT-Cttx (l)*H*«je* (2) &mi"-hftm, (3)»Uco^ ^ 

(i) mmfc<zw&®tM 

-&#mfe<DftM&.ffi&* ^<Mts ^J*^* (pathchar) X&ts *KT /\>T V 
h (Pair Packet) J5ft£&&&ir So WT> pathchar^ 5$ it Pair Packet^x^^ft^tb 

(i) pathchar:^ ; ZW$feM%&<D 1 ^ t. Its pathchar#J|{K 

^tltV^o Clft&traceroutefcl^fiL TTL (Time To Live) 7^-iH { tnt:lfe 
/^V h$^tilt5ui:{:<);Ds Jj£M&±©n#B <Z>;i/ — * I CMP (Internet 
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2 

Control Message Protocol) >1>Ty h C9TTL Expired^ y-fe — V^Wm^^:^ £ i;^^;^ 
-^^©S^lSJt?lM^W (RTT : Round Trip Time) ZWrfflT 3fc©T*fc3 (A. 
B. Downey et al.,"Using pathchar estimate Internet link characteristics", ACM SIGCOMM 
•99) o 

pathcharfc: & 3 <ORTT 7 s —* ^ & tttHUafc: £ ot^I^t 

£ D pcharteu ^^^dCD^It^S^^x^-rs^iifccl; D> MJglSUi££&M 

(ii) Pair Packet^ ; Pair PacketS*^ J; 3 ^ft^ttJiATCD £ O KLftfoM 0 

CDi^-^ h^y* U >*CD^*St^-TS (R. L. Carter et al., 

"Measuring Bottleneck Link Speed in Packet-Switched Networks", Technical Report 
BU-CS-96-006, Computer Science Department, Boston University, March 1996) 0 

(2) fill/-hii©t*« 
fi^CDUDP^'Sry hCDfciHU— bffl'MCDMt UTs D A A (Direct Adjustment 
Algorithm) ^Si%#tf 3 3 tftl; £ £ (D. Sisalem et al.,"The Direct Adjustment 
Algorithm: A TCP-Friendly Adaptation Scheme", Technical Report GMD-FOKUS, August 
1997. Available from http://www.fokus.gmd.de/usr/sisalenJ 0 ^fcs LDA (Loss-Delay 
Based Adjustment Algorithm) fi^^li? Z> £ i:#T* t £ ( D. Sisalem et al.,"The 
Loss-Delay Based Adjustment Algorithm: A TCP-Friendly Adaptation Scheme", in the 
proceedings of NOSSDAV'98, July, Cambridge, UK) o D AATa^ L D AJj&'T: lis 
T-^OP^5RTCP (RTP Control Protocol) £ffl^t ^M^5l^£>^^5fcfc: 



t}. 
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l/-h*W«-ra^*** (B*1W1 1 -3 0 8 2 7 l^&$g) o 

V— h tlti^^V- hTfffi#f*^* J 3iffi^*VCV>ao 0112. RealVideo 
f±s ^CC^^^ggJlbTl^S (http://service.jp.real.com/help/faq/surestream.htral) o 

«wa*ff-3"CiB«"r«*x — Mift<fc5 s --^*tR-^b*c»3e*nfc«r^fl3i/-he:«F-^ 

(3) M«©t£*« 

FTTH (Fiber To The Home) T?fct> JgffijpJJBT? # S^CD^SEtx ft^PMf'Jffi 

su b^^^^^saftt-^fesiKfc^v^-Cx 5fc3febfcfij»fiaRtf5 s -^teafe* 

pathchar^^}*, 3 2/t-f h £ 1 4 7 2 ^-f h^3 2/H h HHTC 4 6 «m© 

y >*©#«* lffiffiSMjrrs©^ 1472/^^ h^ts^t^D^ 
< <z>n# na & -5 c £ & 3 o 

<IBS2> 

pair ?actettt*mm^m&Mtemmirzm&i&, mm^m®*** ***** 
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mm 3> 

DAA^LDA« f5?lll/-hcDSt#tM^>y bcDP;*2££ffl^T^3o 
h (Ethernet) ^7Jl/f JFtX Ftl«^§o b£>bft#?>s IP^^hl7 — ^ 

h P * ©tiMfitffijaiS ti * ©tea"—;*- 7 P - b fc/^ 2> 7 y ft ©^T Or- * 

o©;n* >y7r lc|fe4> ift. £> ©»-&fcov»T * IH bttfl^frd c fc. 
0d;ifc£> «#©^y 7 y tcMr-^ tfdiitbt^ f77'J> ^tlt ^ s«-&fc 

1 -^©.A" y77 bT^B^— ^ £VS >y 7 7 | ;>^^IT VN**&» N ^ »77 

1 O©^ «v 7 7 O^ti* 1 1 T-^ tf^ 7 7 IJ >^£ftT^&^fc-eg&#&-ffl 
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<fH®4> ° 

Sfcx ff3ffi©l»S3fc:J£^fc < fc5fc s Ethernet-^ h fcV^fc*y b7 

<^6> 

-K /^y77'J>» feiil'-MciSLTtt, #jpg£m:v^fr^>fc 0 ^©fc 
<II7> 

^««A^©^-^^^^f«T»M-r^7°D h=3;i/i:b-C. RTSP (H. 
Schulzrinne et al., "Real Time Streaming Protocol", RFC 2326, Internet Engineering 
Taskforce, Apr. 1998) ftfoZo C<DZTu h^KUlt, Sfa^**^— 

oZtfttX-^Zo bfrbft^k. fe&CDfcmmxte, ^yHiFIFO (First-In 
First-Out) — tA*^^ ^a-iHNofiUt-A^t^^i^fc^^y 
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TCPfcMl/TfcN M^^y h (SYNN FIN/^yhftif) k^— ^^4ry 
<M8> 

* 6 C N S£M«5fc-g^l3fcl8l©R T T < fiSSU— Ufe^ 

(HE h7-^^lt§TCP©*#titmj , ^/W;i/n>t^i 

-y-r >^tu^^v^mmm^^mmi 4 - 6 , pp.39.45, n«a^, 2 0 

fcfBWfciU dCD^-satfie^CDBUBft^jjlU KOia^ »>^«:SHWS 
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£s ^^te^^bfccit^^TfflMti^^lwfBtt'P^y-K/bs^-^tc^inbTS 

ilbfc&cDTrfe^o 

^^fcbT^«£nfc^«5*-*M>ry hS^ttti^iilfr-^/^y hie 

KMb* b < tta&bT«r8B3WB3«*fc3S£«u tWB5we«5icT?©«^*i**«riaafe 

£ $2£« -T 3 £ t b & * CD T* £ o 
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So 

-teit*$>&c. 

EI 6 {is *»Ba0*ite©3^«B 2 fc:fefr3^ffe&^-r«B&l2l*C**o 

El 9 &s WOUttOJBl* 2 fc: £ t* V — h 7 n — ^ * — h -c & £ • 
Ell Oiis *mW<DmM<DJ&M3lzj$tt%-v)V^*vx YX(D^WBM^tmx 

>r>XEIt!feSo 

eii 4iis ##pj§©g^©^3{c:£fr^ 

Ell 5 *mffl<D^M(DBM4lz#&Z&te&*w?m&m-?%>Zo 

ei 1 6 lis *mw<z>9m<DMM4 ^if^mmm^ws^m-ryu-^^- vx 

Ell 7 {is *&W<DmM(DffiM4lz&tt%tem\s~hfflm(D7V— h-e&So 
Ell 8 {is *58B9©Hai<03^tt 5 fcfctt&fcSiV— hSIP©7D-^t- >"e&£o 
El 1 9 {is *»W©Hlte©^«l 6 fc:fcfr*±ft:«&^rffiB&ia-T?&$o 
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S2 5 tis *%BjcDnm©^ 9 \z&\f&±fa.&*7F?mv&m-e&z>° 
E2 7 ^s *mM<DmM<DMm i ofc*tta^**w*-*w&iaT!&*o 

<SIJ£©B^ 1 > 

-*ang& l o o r^-Vs ^r-r^s ? :r-r;i/i:v^ 7 s —* *§t* 

tbtiis RTP (Real Time Transport Protocol) tV^fc^— m7"U hzUV 

fBIflSW^gteSB 1 0 1 lis 5 s — */t$-y h fcMi-*«MWlif«ft5®*5|5 1 
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ws^tfeSo mmmmtvT&s rtt s i# 

$B£tS#ffl© 7*0 h3;i/fcbtll R T C P (RTP Control Protocol ) t ^ ifc^—Z 

iSf#ll»ail0 2lis ^HfM-b* 1 2, 13, 14, *b<!i§i^*l It 
*TUTs {«^«PING (Packet Internet Groper) )\>T V h £ ^ ^> &R T Tc?»£ r! 
llW-yb (RTT«iJ^M>ry h) £i£MU RrT«S««^5o RT 
TaUJg/^y His ^XCD^ms—F 1 2-1 4j3ctt>*g{f^*l lic^Mb-C^cJ: 

10 2 &m&T2> £ i: bt & <tv> 0 

Z^m-ZfoZo m^mtlsXl^ iiifSNMP (Simple Network Management 

Protocol) k^^fcWiffl7D r-rj;u££3^Ttp|i^- h"rt>£> u >?(D&mmm 

bTt J;^bs pchar> pathchars fM©^S©JF^i 8 fC^-T^&ilV^fcs ^ 
b;i/^y//ij >^#;b#>-=>T:fet)s jfi-D-tf hfr^vtr V >^©Wt)*^ttA^^ 

m£w%M 102. ^mmmmw 1 o 3 * \>n & n«s 1 1 £ ^tw^y 

- h* 1 2~1 4t©KORTT, ftttfflltSL ^ibfcr-^/^v bOr-^I^ # 

s^*$ij«i o 5 lis jift&s^fciMflrs^srea&ao 
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Mtf^gM^ 1 1 1 i±s :r-*/^ v h tit SffiOa?«»*SI«iS* 1 0 

fcmmmmfe)&®® 112^ &m mmm^ 1 0 2 fi\t>mm$n% p ing;^ 

«r««i^s*aji 1 3« N ^«^i o*^©Mit^ffl^^y h«^-r§^ 
^ngy ~ k 1 2~ 1 4*>e> »; >^©0^M^^^#-r§^^(^ ^Ji^&^gp 1 

M«i 1 s«sg*i 1 i^its^^wt^^fe^ 

•r^y-KT-fe^o (1) ^M-r^^fecD'^^cD^cfctJ^si^b-h^^ 
^-a-tcfi, y^-^^^y h§n>^7 (2) ^tiiBii^jofctoo 

5k 1 0 #<M<f«Dtf#g& 10 3 ^^TV^v^iirty:^) s ( 3 ) IgSE^tifc. 
bg^#t^W£ftfc£IM*g5fc 1 0 fr£>©R T «y h IzfoQTZ Zb*M 

fc:}^ ±13 (3) fcilLT^ ^«^**^liE-rs^i:Ut{±. RTTi^^«^ 
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£$fc£U tJtitcomMt, IJ»^y b(Z)MiI nv 1 frJtfPt* 
fc* N RTTK/^y h fcfWM**^* v h£i£M-T£ (^^^7°203) . RTT 

m&K>ry hit, &mmm&mi 0 2tc£^T2i«£*u mmmw^^ n 

M^l 0 2fcd:o-rtft>ti^o g«iB5|cl i*»e.MfflH»ffi^y h£^i 

&©fcjc£U~ hR..w^t5 (XTy7"2 0 5) „ Z<DXTy7(DW)m^ 
&MU—h&M& 1 0 4fcr£oTfTfc>ft3o 5^«J5|5 1 0&, X^^7°2 0 3fr£>* 
rv72 0 5&a&bigU fe:8IU-b£2$TbW<o 

0 3i^ g|2fc:i3VvCx feSl/-h*^n7rS'7' (^t^72 0 5) 
$gSj5fel 0CDi&#<£S-r7a— hT?&£« £©S&ftfci\ fe£l^-b&OT104 



WO 02/25878 PCT/JPOl/06959 

13 

mmw&i o^e,ksacD*^y~K^Node (k) tr&o mmmxi o^no 

de (k) s Node (k- 1) fc©W©a«fc»S«EI$IBR T T (k) s RTT 
(k-1) fc, Node (k) © U >*©?{rJ$R»a* (k) fr£>. Node (k) £ 
SSttU4flls07 P-S^ftft^r-^IBt.t.i (k) ^it^-rs (^r^7"3 
0 0) o ^f, RTT»i» (k) &s 4-*T?fcill9£bfc^g«l5fel 0 i:No d e 
(k) fc©KORTT©5ft^ ft/h©tt-?&£o r-^IBt.tai (k) #HM£J; 

Dfc/J^vvlS'&fcBu Node (k) 6:5 s — *>t$ry hAsjSgbW&^fcCi:^ 

-ra Uf^rs o i) 0 

?-.*>\>ry htfaSbTV^V^JjeSftfcft^fctts Node (k) *»s©m 
*U-MiNode (k-1) ©tH^W— h £:^bl>&©t Its t^BB-^ — HjEp&cd 
mm^—trWy h©tii^U-hRo«t (k) £gfj*U Node (k+1) £*tlT 
Zflmiz&Z (x?y7-3 0 2) o 

7*3 0 7©M£ff-5o 

£?\ Node (k) £1 nv l©^t:«EXbfc5IMC* 1 OC^M^— ^1B.» 
a (k) Node (k) 1 1 n v l©|fi|fc$EAb;fc:tib©:7D— ©5 s — ^IB.tb.r 
(k) t£gtHT5 Ury7-3 0 3) „ Invite, gftJ»5fc 1 

i^tiSIJiW^S' •hC^SSitfe^o R S nd (k) it, MMMJzlOfr 
^-WyhtfNode (k) tIAbfcA*l/-ftfe^ £©{*&, No 
de (k-1) ©m^U— hRout (k-1) fc«gbV\, B 5 total (k) lis 

m®®M%.-em*>ntc'N o d e (k) fcaSbt^5i<07D-mfc±r-^i 

m^X, B.»d (k) hB othB r (k) t(D^t, Node (k) icB^bTV^ 



WO 02/25878 PCT/JP01/06959 

14 

Bother (k) :Bsnd (k) =Bi.tai (k) -Best (k) : Be 8 t (k) 
^7304) o 

%tcs B a na (k) ^Bother (k) bom^t. Node (k) HInvlOS 

Bother (k) : Bend (k) 

= (Rmax (k) -Rout (k) ) • Invl : Rout (k) • I nv 1 
tfJ&fc-r-SfcOilfCN Node (k) j&» 6 ©a&fcy*— hOlB^U— hE.u 
t (k) £ffl-J¥T<5 Uff^3 0 5) • 

l^ts Node (k) JcB^UTO&MW^— Invl^Clir-^ 
SBd.,t:Sl5t-rSJ:aA^V~hRin^iS^-rs (*^y:7-3 0 6) o 

S^tCs Node (k) ^<D\ti V — h ^Rm «fc -5 R«e« (k) 

Ur^73 0 7) o 

WJiOt^&^TCDiplIB^— FfcoVvCfrl/^ Roe* (k) <D&fr-£> g%^^V> 
m*)k<D&$kU— hRnewfc-r* (Xry73 0 8) o 

RTT%L<fc*RTT<£>3S£># (yy^) SfflVvCfcSSl' — h ^yt^-rs^l/zf U X 

09a.HU RTTS^mJUXAkttttN fetiSo £1\ RTT 

(k) s RTT (k- 1) > RT Tmin (k) N RTT«u (k- 1) £ffl^T> No 
de (k) fcttiffl^tery hj»®LWfcRHigT (k) £s 
T (k) = R T T (k) -RTT mi „ (k) 

- (RTT (k-1) — R T Tmin (k-1) ) 

^UTs £©T (k) tfUSt^HTth (*lffl>> — *3gSl$H<Z)5ttffiN ^~ 

— !f<JS»*r*BI*tt) fc$£"3<«fc-5£s Rend (k) 
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R snd (k) = (1-T (k) /Tth) • R max (k) /n + Rr., 

mfc-rzi:, t (k) tfttoof^ cr^t>*>s wizmmt^^x^t^m^) ^ 

3o fe:fe N ^NWttijeftffto-fx ^— ifffR-.. (k) fcfcSt-SEfcfcb 
R T C P 7 4 — F^v P'\nm&%:mLX^Z>W}^lZ^ 

Rrcv = P • ( S e qmex ( j ) ~ S e q max ( j ~ 1 ) ) 

/I • (1— Loss) 
T-atJf -C # £ o frtz U P teTO^ft^ ^f^X^ I fcfcR T C P g« 1/ h © 
££HRis Seqmax (j) j#B6DRTCP^Ml/^-h0«^^>— ir>x#-^s 
Los sii/^s/ hnxTO^o 
^©ft-J^^T©*^ — KfcowtfrW **/J^^R-»d (k) £5^—^© 

s ^ r t t ©3§ § *mm u r;i/zf u x a t lt i±wto :r;v=f u x a &mf 

6tb5o ^-T> ±I3T?^LfcT (k) ©afcfcmlHlOspJ&ffi S T (k) T (k) © 
*H*Pfi|g§J (k) £*mUT, 

Tth (k) =ST (k) + k • J (k) 
&§Hrr*o Cits m, ktt^ftTfftSo Tth (k) kT (k) fc&Jtt&U T 
(k) cfct)&T t h (k) fcfcfc N Node (k) fcfcTT SteSHW— h R sn 

d (k) ^R 3 nd (k) =R, C v + BfcU T (k) cfcD&Tth (k) &>}\$ ^m&fc. 
ttRs.d (k) =R rc v-Bhno i^Ts Bfct^V-h©m£©«©*#££ 

&>rr£<rc&£o ±ia©th^§^T©ft r ^y-K-efri\ i-r 



PCT/JP01/06959 

WO 02/25878 l6 
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0 1 htf— h tl^-i 4 0 2 h ^Ethernet^ A T M (Asynchronous Transfer 
Mode) ^}TO«4-0 4-C«$tbs >?— h T> 4 0 2 fcg{g«l* 4 0 3 h 1* 
$^|&L AN (Local Area Network) W-CDMA (Wideband Code Division Multiple 
Access) %^0»i4 0 5tgl^nt^5«^^So ££x HClMF*J*y h? — 
^MLAN, BlueTooth&££<£ *) Mf&£ ftX & \) , %.mft(D*V tft 

3>^b"C»x • • 5*v> b'cDj^&^IBM^ T V®|g©cfc5&3^;6■ 

|q]CD?lf§£$i5£bTV^£o 

£ D JWl$£xti^3 )1^«WM4 0 4 £:«$I4 0 5 ^ffiS^Tr&fctf) 
©y-b>)x^ (&£>W£;i/— *) 4 0 2lc:^V^-C^* s ^■r2>fe4?)^ 3§«$$*4 
0 1 £V~\>*^J 4 0 2 £cD!igc7)i|iIg|#d®£ N ^J^.«RTT^fiJffitT»1"^C 
tx (flk©*H^-K^«>t*J:v>) ^ ^fs^*4 0 l^&cD^ims^W-r^c: 

£&x%%<> -r^fc-^s ^-b*^ 4 o 2 *±mmiMcDmm iv*m j -h~ i 2~ 
mmm*4 o i h^m^4 o 3 tvmx-mmwmcDmm&tz&tRT: t s rtt 

^4 4 0 2 h©fe1©*m^4 0 4CD^©RTT\ R T T©S& #£«iJ&-r £ $1 

ttlBlk MSI 4 0 5l£&x.5—X$>%tz&>, MM5fb*4 0 1 i:g^is*4 0 3 t 

#3£BJ3£ffl^*U£s 2l{g<«4 0 1 hV-YV^ 4 0 2 
^©P^©tM4 0 4CD<^<ZV^y h PX^IIIiJ-rSfe^ IMidcfc^^y J>P* 

^(t^MJ-r^^ t&x%^ mwtafcmi'- hmwzfts zt&-*imx&2> 0 
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-^* s ^t?^^nT43t)N FWA (Fixed Wireless Access) &t*T'»*y h 1 ? 
H^frlT&tU DSRC (Dedicated Short Range Communication) %.¥X$\-U* V h 

^MW* fc©l»-C* RTT, /^^P^ 

^©a*©^&< k% losers cfc^*©*»iiis^*fli»iH^j»u h 

ft&%m-Ft£Sb(D^ IP/^'y hfc^SECN (Explicit Congestion Notification) 

« f? v ^ >^ > 5; ja b x mm * n o s-^fc ttfesco^-fb ^ - h « &n 

(Synchronized Multimedia Integration Languag^ &if*fl|Vvr S^S^^fclalW Us g 
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«F^flsu-M=«K*ijDD*ic.T5W& (#<trra£) *ffoz-t~z, mm^mtmm 

©B^tt^:Jtl^■r*fti^b•t»«•r^^tf«kv^o &*>3A,s (i) ECN77^t:^ 
tm&tnt. ip^yt *m%.mmft t± < u & * ^ fc®^s ( 2 ) 

ftfcSMLfcl P^^y hCD-5*)-eECN7^^fcv— ^/W^tiftlP^s' h© 
ffli*i«Bf3fe©WI«Jt D fc<J>fc#ofc«^CfejU RT S PfciffcM^T J: •m^tt^fb 

HI 6 Its *ii0^ltiS E C N*3*0^tfl*^-r«W&BItf &So SfeMJB* 6 

*»si3 6 0 9ii ei i £mmT-&& 0 
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iibtfcfcs SMI Lft^ffl^tifcfJ^o 
7=-^5§SM©IflPi&«P8P 6 0 2^ gM*Sl5fc 6 1 <D:r-*^f/^lt& fcTCDg* 

mmm* 6 0 6 1 i:©B©5*/M©«Si7'n h3;i/tbtl^ RT 

-^©a55W»tt»ftBttU Mtt;Wi^bfc»&fcfck *H«#»£bfc£fc&iitr*B 

mmftiti® 6 1 0 ttx ^H^— 1*6 2, 6 3, 6 4©^Tt^#tLTV^-C*) «tV>U 
fS£(Z)?8£ b V Mf fS J - K 13 CD #!&ttr -5 C £ b T * «fc ^ o 
S«SB* 6 1 Iz^X, r-fi&mW 6 0 5 i±, SI 110C> 4> 

£iiinbfc&©-r*&3o 

7 s — ^fg*H«tf»«P6 0 7 {is mm&B o&mm m^^-^^m v 
u femis— h&jesp 6 0 8 tiifti-rs*©7?**«, 

1 tts 6 0 **^f oTfi^^MU- h £ S M I L D Ury77 

0 1)o BI8ti©^J"T?fi|fflrsSMILOf33$©-5-6 x fijaSV— h tH*T 

jjVTo BI8§*£fcs ClCD0!lT"{is Stream2Wlfei^[i6 4Kbps 
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(8 OIK Streaml«lfcMl:iJ:12 8Kbps (8 0 2) ©211 

%m®Z*6 llts fibfcSMI LCD$m£&~3%, RTSP©SETUP^Vy 
K^ffl^Ts ±X(Dfcm\s~Y(D?~#*mmmttmt^m (Readyai) \z 
t5 Ur^7 0 2) o mmm&<Dm\iZ>&-f Vb±T(Dfcmu- 

h©rF-^£R e a d yra^-T^^gfi^ < s ^~*^MII§*S©Mfc&-g&©fcsi 
l/-h0r^fc(j-Ready«bt*ts flO^V-hOr-^ttr-^© 
tf £i&g#fcftfc£R e a d ytfMizlrZ Zhlz UT 

ffi^x 6 1 mmm* 6 o wtfe^e^ v- b©^^ 1 o ^mir 

btRTPSfflK 12 8Kbps-eT-^ (Streaml) Oli^i^Lt^ 

b££^£ECN;7^£ffl^T§M«6 1 izmm-TZ Ur^77 0 4) » §{g 
5^*6 lit, *P^y-K6 2#-fey hbfcECN:7^£«^Te£l'-b£&5£ 

^-*©&#fr&CD2IMI3i&J±s RTSPOPLAY^Vy Pfcli£l6B&Jf J£"r* 

ihU flbCfejSSP— hOT'-^ffirftHJ&r* Ury77 0 5) o H7T?tts 12 
8Kbps®r-^ (Streaml) ©^M-^±U 6 4Kbps ©:r — £ 
(Stream2) ©e?-*©^i *ig*& LTUSo 

0 9 lis te&l"— h&J&8&6 0 8&&m\s—h*®:fe-rZ>7frzI >JXA^t7D 

-ft-b^^o £Ts 3^Mi^6 0#i£ff HTtfe^K^U-hRsnd (j) (1^ 

j^N) &8tf5U fB^-TS Ury79 0 1) » CeDWCBu &ft*llf3£6 0 #j&f 
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itolu ^-^aseftflWH^aJ 6 o 6c«rra Uf^rs 02) . s 5 — 
l (i) wr©;i/— fe^u-h^^-rs,, 

(1) M ( i — 1 ) =0*oM (i) *0&£>fc£ s S!&g«bTV^'g£iU— h 

(2) L (i) >0 (/3\±0</3<l(D%.m teSltl/— h& 0S2= 

• (1-L (i) ) l£T\?Z>o Z(DX^v71t?T-?t£&iL\±, fcmu 
-H£I#F*Wb£-fr&^ Ury79 0 5) „ 

(3) M (1) (i-K^lg i, KttSS) M (i) #y • 
«5£iMlti(aSft^2l|l^55;^fc«fcD*«)s r* s »*WHiS«fcD^:$^J&&fcttx 

3§u-b£ OBSEOfij&i'— 10 • c/r (C«j£#) cWSo co^^y^ff 
ofc^^ I' fmz<DX7 L y7*ftto-&^ U?y79 0 6) «, uO^ryriis 

(4) f^iut*^ m (i) <e (o&fem) 
Kbits temis—h* m&<D&M\s-v) +<*' (a' i*%m wisp^s* z. 

(5) (1) ~ (4) fc^TttS&ftV^'&KlttN teSlU— h££Mb&l>« 
^y7'9 0 8) o 
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ft V- h ©^-^ *jgm-r &&£Tl;r<£ t) TO#nJfg-£ $> * o 

RTTs ;^yhn^ ^2>^&£f©-5£©4>&< fcfe lo^fJtnci:^ &4I 

#£flli©J£»fck j^teflSsfe £«#©**-- h fr^W fc#8i&UW*J$«S7&!IST!©N 
h -r a ©^ * £ o 

5^- h^i-f :7*fc:#S!)U 7iTJ:l:r- *©jaitiJ:fi£88iS , r&«> I 

Pv4 (Internet Protocol Version 4) fcl^lMTiis ^© «t 5 fciOl'— 7'©aBH£ T T 
L©tt^f'JfflbtW-r^Cli;^Rjt^^^o 08*.«x ilC^bTUSgUis* 

rt^-b-C{ijim**±i^1-o d©«fc5&^w-?*#S!l£<fctK 

s««©^««Bfc^bfc$»«ffl^&^— ^j^m«©*iflii*ff a cl ^AST-tSo 
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wv-y'&sm 1201 §i^ts m i t^w- i o £.mm-c&z> 0 &tz, 

1 2 2 fix ^;i/~7°^MS5 1 2 0 2 &B^T, 0 1 fcjSitSS^gSB* 1 1 
W-r^gP 1 2 0 1 tes SalfflJtifffiSlgMgB 1 2 0 3-£»J£ftfcs RTTv ^ 

-iryhD^. vy*tez<Bmttim+* &mamm%Mi 2 0 4-e»j£n^ 

W^-P h£:n-f ilcDRTT. -iS^lx-h^^l 2 0 51?^ 

yfr—y&m.u 120 2&. 2 ifr&3a»£ftfc£ow-:^ 

&FJrJS bT V^ S 7° £ lift §1^13, FJf® -T 5 ^V-^M^tlfc ^-r^ 

SMSB*A N B> Cfcfc N v;v?-*^x htHfe^i %Pa*&-r*Kfc:s I GMP 

(Internet Group Management Protocol) V>t v;V^ 3^ ^ h £Ol/— 

im~t2> -{^yyi 301)0 z.<dm-vUs &&mmmzmntztr)v—7'AidmuT 

So 1 2 li±s SM4W*^e»©ft!HBI««/^y hUot, 

h^-7 , fc#i!lDU&CilSfl]5it*stf5 Ufyri 3 0 2) o Mt^ 
j^Mig* 12 1^ #S«^*^-trOfe^»±cD^ r*;P* y * t) *> % U tc 
RTT»^y b^lU RTT^« (^^^7"1 3 0 3) » COETTt 

ri 3 04) e z<DM-ei±, %mm*A%yj\s-y'Bte&mTZM®*mmL-c^%o 
s«^*a{* n m&ptimxsT^zyjv—?^ mmm&i 2 l^^ii^n^tifcw- 

»ri'3 0 4) o 
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— h © com famxx\^> &mt%-%. 7iz%.t&T^%tc&, ±sa© <t 

* J: ^ m M T* t £ fcm. U - biZ £ o 

(DRT TWLm^tr v b £*&mv, JifBHtteoBtl 1 2: fi 2 
5^iliot^l/-bRm«t5 Ur^/l 401) 0 Jft^Tx ^SJ^A 
t•oV^T^i*N[llt^»^tLfefe3^l^-^Rm (i) (l£i£N) ^JV^^X 
byfr-7j (l^i^Ms MiiiSiS*l 2 lOflUTVNSv/^^t^ h^l/ 
to^t^Nait^nfc^U-hRo (j,i) fr*>, 

404) o ^ry71 4 0 3s 14 04^ &mmj£A*^~Ftift<D ^JV^*** b 

5) o 
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|fS©RTT©tg£>#s tfP^y-Kl!©^-^^ hoXtS^^t> {53§b-h£&5gU 
£fc> Ifii* 1 2 1 hgi«t©PI©RT z^yhP^ 5 

&mw&tfitni'—y¥&& 1201 s&ft-ra ;r ^tr«t & N smwh^^-c^i/ 
^totffl 1201 *5&jpbfc«i«©»#fcH:s mrnm&e o^mmmm^mu- h 

tfSJS^n^^y b7— *fc:fc^T*N aia&eail/— MBHWftfr^ cfc*»T?S*« 
ftfcs ^jatO^^b-hMWSHT-feofe. ML AN, DSRC, W-CD 
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MAs FWAs t^-otzm^mts Ethernets ATMJ:V^fcf 

gff«* 15 1iis 121 1 CD^f Sj£5fc 1 1 tc £> =M3#^Jfo» 1 1 3 £ » L fc * ©T 
#H3^~h* 1 5 2, 1 5 3, 1 5 4J£s 01©*^y-K 12-1 4 hm^X 

eii 6&s &mm<DT&niz&\f2>mm *** 1 5 o©i&^<&^-r^D-^^-ht*^ 

U -fe^P- h ©^Mfi£Mi3&{il£l&£-r 3 J: 5^ILfc* ©fcfl&& ^^V^©Ts 

@i7!i mi 6 ^(Dfemis— h^^-r^^^yT©iii#^^-r7D— h 

-e&£ 0 £©SJKffcU pglfii^l 5 Olz&tfZtemu-V&feffil 5 0 3©K/fre& 
3» gmm^l 5 l©^f b-hR r cv^ti-»^-^ 7 0 0) „ R 

ntry h DX$ L ossi:, fMlfi^/ry 1> ©SUbHSRS I n v 1 t^TR.ov 
£fH?:-t*££o fc£U SEQ 5 roa x(i. fSORTCP^yhti^tl^ti 

mm^l 5 0 5 1 tO^O«±fcl§lT^§r-^ 

IBe.t^ S£M*1 5 OtSiim^l 5 1 ^©[^©RTT^s Rro t^m^XEi 
UTS Ufy/l 7 0 1) o Cl^T\ RTTn-i.^s ^^T'fc^im«l 5 0J:g 
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ilV>Ts SHgS«5fe 1 5 OhNode (k) , Node (k-1) t(Dm<D&W.fcm 
mmmmRTT (k) „ RTT (k-1) Node (k)0'J>^WL.x 
(k) Node (k) fc^gbTV^S-ffeCD^ n-mfe±r-^iBtot a 

i (k) ^tt^-rs Uryri 7 0 2)o ££T% RTT»i» (k) fci\ 4^Tfc£t 
i«*150i:Node (k) t©|ffl"C«a^bfcR T TO-5 "feTS^OfiSa-To 3 
©r-^lB„ tl i (k) tfWHSJ; D^#V^t:iis Node (k) Izv 1 -^ *>r 
y htfSSbTl^ *©£*]£ bs Hit J: t> &>jM*v^i^fc:fciu Node (k) ic^ 
-$n>rv h&M'gLT^1£^ i b<Dtm%.T& Ury/l 7 0 3) , 

IJ^taotr-^/^y htfMbWSfcSftfc^lffl^— K©*fcn£:&>>> h 

0 4) o Sftfcx 5 l**e>©»JWWffi©33SM«fSSPHInvl©|iafc:SI® 

5) o 

^t^I 7 0 4fc33^T\ B#7 s —^S*Bba..i:nfc«tt)fi-#bfc* J N 
hD^LossfcJ;!5 N Bd es = B* osa • (1-Loss) ttf&T&Zt 

(mmvjtm 5 > 

^MDtxs^twu ^2:bTKrjfi©i»jS4*ft¥^rsfe«>©*)©t?a>*o 
mm iz & # s 3asM*8*©s&fe §^-r 7 d - ^ * — m*ei 2 1 iro-e & s „ 

<y7°2 0 5) ©«Jft^^-T7D— — h-efe^&o £t\ M^ry bn^^bT^ 
£jfcMfr£ftJfflMiMft^'Jry b©^y hDX^L oss fc&-3V>T*K£f S (7^ 
fT-1 8 0 0) ;t<ry hD^^lfet^bfcl^tfc /^yfD^Lo 
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y7i8on o ^T^ri 8 o nz^T^m^^^s mmo^m\y-hiz 

$ffl^^b-hE»..^tS 8 0 2), &:fc\ Zrv7l80 

mU~hMm^^W^^^.X^^o Tt£t>%, Ethernet^ xVl/^^* h 
fctt* 7ry718 0 1 £frV\ 1 *r 1 aUSTN y r©*tvvf£3ij8£<&e8 

mmmm 6 > 

r-^^flj-lt^ *&H&6>«refllU *ftM&£>^y MbbTgffiSffcfci 9 1 0 ic 

hmm-fz^mT-$>z 0 nmm&mm&i 9 0 3o^ta tK 

fjHjffl«*2&gMIK 1 9 0 2(4, 19 0.0 ^sT^-*;^ v h fcBB 

tswit«^§i«* 1910 t&&m-rz&8re&Zo mmm* 1 9 0 o^&s 
T^bfcfr&^t-wffitffeiK sM*»5fei 9 1 otf>e>mmmi£i 9 0 o^vmmt 

bttt, «»*waMRffl©^D h3;>kbTttx TCP^ffl 
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fflffifetiMB 1 9 0 3li, fflm&M<DWry b £ UTs ^—Zmmffi 1901 

gMiiS*l 9 1 OfcjfelvCs 5=-^SM«Pl 9 1 1 fci\ 9 0 0A^(Dl 

9 0 0 fc^SM-r^^lST-fe^o 
S^i^ 19 13^ ftmW4B^S4BflS 19 12 fc^V^g^ixS^^i^ 

SB*tHW«Rl 9 1411s 5£(gJB*l 9 1 0©#»ft<BI»-r4#l8'TJft*. 

i2 0^ #ttjfc3frfefT-5ISfcx IJSiiM^n hn;i/hbtTCP^ 5=- 
$)\>rv b^lffio^n u-CRTP^^tL j enffiV>fe^©^BiB*l 9 0 

Oii^Mtel 9 1 0 *T^7M~<t%>%o 

mmft* i 9 o o » N £i\ h*©^-*/^^ h^^fii^fflo/^^ m?&£2p 
*aw«r *fWff * hsamr* dcp^y h 2 o o o) „ raia-etk s 

eql^6>Seq2 St'CD^CDT 1 — V Y fcffl^SC £ £ LTV^o IS^Tn # 
WISffl;^s» hkltr-^/^v h*Bf3£0«HffliaiBI*C»»br»©f a (RT 
P/l>ry h2 0 0 1)o 3r£®B»miiaHI& feS^<fe3@aS±Tf0t««^^^y b 

4^1 9 1 o«s iitti 9 0 o&z&to£Hiz-&i>mfem^>ry h(D$mmmd 

e 1 t a£M^U Zti£.&*3\,^X# h 'J >*©#WRb = P/ (d e 1 t 
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S(g«l5|cl 9 1 Otts SJ^JftftftJOTt*'"*** hfcffllvtSHrrs (TCPrMry 
h 2 0 0 2) o 
<«©0fii7> 

hbTilu^©IS®2£jl$&1-&fc&©%©T-fo£>o 
H2ifts *ius©^sifc:*^a±<*«*s-r«w&Ei-e**o j&«*2 lOOfc 

TPcdy- tfy h — ;i/ h\ cn^yi/j/sVlfy h7-f — ;i/KhV^fe N 5 s 

jf^m^M^2 io2ii, gfS4g*2 1 1 oa»&©iwiBijfe0tt**5Mrr** 

Ml3ic£0fllffi2 1 0 4iis ^M4K*2 1 0 0<D&ffi&®m?Z>&mT'$>Z>o 
^ft«2 1 1 Ot&l^ y=—?&m&2 11114, jiff i^* 2 1 0 0 *»£>©*£ 



WO 02/25878 PCT/JP01/06959 

32 

•;>*©^&, am** 2 1 oot^it^^t^^. ji^^^sfflorn 

Mffi^SP2 11311 T-fWy h©MJi^7^^^^^y^-r^^|gT-fe 

ho sits ^Mm^y^y^^x^^^izit, ?-$)\>tv bvmmmmd e 1 

t a£«U £©fglil{c»^-C^h;i/*y^ ij >^©MR b =P/ (de 1 t 
a©TOffi) (PiiT-WybC^s'H^'fX) £*£^U ^©^HfctftJfeM 

*ss««J2 1 1 2fc3ffiarra3Marc&fc3o £©»* rtp^v ho^-^r>x# 

■^Seq©B*tffc«fc!3rt*-y ^D^^Wllfe^fcl^ S e q - 1 

e q+ 1 tmrnmrnd e 1 1 a&w^*£«fc^ra>fc^cfcfc-r*o £*m ^ 

sssfcMtwsp 2 1 i4ii s«JK5ic2 1 1 oo*aisa»n^"cftSo 

fcRTCP% j eti j enfflv^fc»&<z)> ^«*2 1 o o t&mm*2 1 1 o^©^© 

^-r N antW5fe2 i o oji ##a&£ffl©^y h t: its & 

mmm^ViCy"— *rt>TV b^^M-r§ (RTP;^y h 2 2 0 0) . £©£:£. r 

2 1 1 Oil «£«lf*£j&g*S5fc2 1 0 OtCjaUTT* (RTCP^y h 2 2 0 1) „ 
/t-iry hhbtSliU SW*2 1 1 OH&^X&mmfemJVrv h©I'J«^H© 
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*fcs *^Jte©?e«8fc*i>Ts mffife757'T'&*<. mffi3&RMy\>*& 

rnvtzm^mrmmm^y-^y^^m^x^^o scorns mffi$&—>ry 
zm^&ox*&z>m^w±, mmffim(DMfe*fit>?, owt&ofen^citM 

418*2 3 0 1 tt N S«4^2 3 0 2 ^T©^±C#^^«-4»^^ - H 2 3 0 3, 
2 3 04fc*fLT\ ^i»^©^fhMT5o *H^j£M<ZX/*Jr «y His & 
ffi±(D&tpmy—}* 2 3 0 3, 2 3 0 4£com<DRTT:%:mm-rZ>'Vry hT'fe&o 
«iK> IP*yh9-mhtf. TTL7^-;H f SntbfeIP^yh^ 
tti-raeifcfc«fct)x J!E$±©n#g0tNg|y'— Ffc I CMP^-Jry h©TTL Expired 

%m*&-&2 3 o 2 (i s mmm*2 3 0 1 t^^mm^titz^mm^M<D^^ Mc*t 

bs JSIf^jSIItSo 0!l*fc£s I P^yb7-^-C*iitt> 36^*2 3 0 1<p&<o 
PING/^yhfc^fU J5&&P I NG/^y h^itSo £(ii|fcfe-2 3 0 2 B\ 

5@im^*2 3 o i&&m%m&-rzim<D%tm'c&&o 

- h 2 3 o 3 , 2 3 o 4 {is susc* 2301 e>mm& titc&mmmma 

;^yH:*tUMem.M^ IP^yh7-^mas TTL7-f 
-;!/ K £ n ft: bfc I P /i^r y h fcSHMiSfii* 2 3 0 1 tfMfi b fc^ftltts n 
HgCDy— CMP/^y h©TTL Expired.* y -fe — 2>£j8HgiK* 2 3 0 1 

flrr*. 

»;>^ 2305, 2306, 230 7fc£s 2 3 0 Is g4fSg5fc2 3 0 2, 



WO 02/25878 PCT/JP01/06959 

34 

«4>IHy — F 2303, 2304 £g^-T& Ethernet^ SLIP (Serial Une Internet 

protocol) tuz>tz*v yv—?ti%>z>o ^mMomm-^tt. zovytomMzn. 

1212 4fck, 3£M«5fc2 3 0 l#«««l^ftff'5J»©»ff*w-*-7D-^^-h-?f» 
So $£{gifil5|c2 3 0 1l±s S^«*2 3 0 1 'J V^O^^OD^^tf 

ot^<o <£U >^©«iJ^^T P ^^bs ^(gS^5t?2 3 0 l*^gMSSm2 3 0 
2 £^©F^£N^©U >^##£Tr3fc©^U ^«2$*2 3 0 ly^f>k#@cD'J> 

£?\ 3 2;H h^& 1 47 2/W h^T*3 MUM 4 6 ffilt®1t-f X©^>r 

* b %4»ffa^~ K 2 3 0 3 tSfit^ -(X^^7°2 4 0 0) o i^ts hiTM 
X£s, g/J'vR TT^t 

t=a (k) +0 (k) s 
^Jfe&a (k) (k) g'J> 2 m*££^-<:^i6£ (Xt^240 1) a 

/jN23|t$£i:V^fcN «ItWffl^t^i^o 

a (k) s /? (k) CDIt^^^s BuIiIcD^T©^-e^§6)nfea , (k) s /3' 

(k) ^tb^ts ^b^^^ffl^T'^ni^ ^tmy&istcbcDbmfe-tZo fc 

St§ 0 k#@cDy-K©m^MTB#g!l^ (Ji^M^^J) +k • Tp/N 

il&ftbT^&v^J^nfc^fctis *a-^T^7-2 4 0 0, 2 4 0 1£ii 

^ i: \tm vx m^mm^mm^x & & ^ ¥ ^ fr*m%. b-r & £ v\, 

^r^7-2 4 0 2m^s « (k) s /3 (k) W^bfc t^J^tife^i-fi. 
(3 (k) (k-1) t^tb^-T^o (3 (k-1) (k) #/Jm* V^ilrfciu 

lOT^^tXt^^fe&s /? (k-1) s £ (k) <D¥*>t>frfcm*)fi s &Z>Z 



WO 02/25878 PCT/JPOl/06959 

35 

^XMfeZ^bmir Ury7"2 4 0 3) „ 

0 (k) ifi/3 (k-i) &*)b*%^i%&%\s<&m%.mM*m%itm&Ki&, m 
mmmzm 9 > 

bi 1 fc^-rssesg* 1 oiz s mt&mto2 5 0 lsjijpbfc^o-cfeSo m«$sj*2 

5 0t§fs$&*2 5 1 fc<z>Hfctt£bfc*IHU--l*2 5 2 Ji N EI 1 Iz^T^my- P 
1 2 (3, Mf|jiJM5 2 5 0 2 £jI5nbfcfcCDl!&&o 

l/-h££«y-h- 2 5 2{c»-rs#|g-e$>^o £fcs M^Obfe^b-hT'^ 

mrnj£2 5 o&, ^^Msg*2 5 o&mmm%&m'hfcm)s-hbm*.fcmu-b 

fc&fflBU— K2 5 2tcM*fl-r& Ur>^2 6 0 1) „ K2 5 214s afifcl 

§ (7ry72 6 0 2) o ^«*2 5 0t± s eSSaW^CiliigU 
-K2 5 2fcOiORTTfi:^^ ±fB»ISO^tt 1 Sfcl4 2-ettB8Ufc*«ET?te 



WO 02/25878 PCT/JPOl/06959 

36 

h ^ifitstTiffcmfciis ^ms- f 2 5 2 xtem^mt^mznx 

tfRTt&fcfcS Ufv72 6 0 3) o 

*mnmmx*iz, mmmm2 5 o^^^m^m^MmLxi^mmm(D 

ut. wmmtt*m;-\*2 5 2x^^mT^m^m^T^^ttLx^, *m 
m(Dmffi,i£mmx&z>o &tz, *m;-\*2 5 2\z&tt&T-$<Dmm\z&m*smt£ 
^m$tit^i&%mmm*2 5 0 taau mm*2 5 o#, 
temu- h<D&&*z<D^m$n?tfem^miz&^xft-?x ^^mmcommitm^ 
t-s^o z^Xs tpm;-\ t 2 5 2^&\iz?-*(D&mizmm-%m&fc^mte, 
mm*Pm;-} t 2 5 2£^T^«£fts^-*©®M£^^T^-t&j;i^ 

se^*2 51^ ^m®*2 5 oizm^.T^mi&umu~b^m^- 

fefi)tr^SS#P|/?777iJ>n5^ C©g^«*2 5 1& (/ty7 7'J> 

^&wn<D<pm^pifcm%mmir% ^^xm 0 
<mm(D^mi o> 

la 2 7 *mM(omniz&tfzi£M&*m?m&mx$>z>o mmm^2 1 1 
^-^^isgis 270 1 mm fflmm^ 2702^ 0 6 t^-r^ 



WO 02/25878 PCT/JPOl/06959 

37 

§«2 7 2 fc&Wtx ^-^§:{fg|5 2 7 0 6i'W7-^WS^2 7 0 
8 BU m 6 fc^lT^-^^H^ 6 0 5 JsWt-^IIWI^ 6 0 6 

EI 2 7 tp<D@9nmmnffi 2 7 0 3, 2 7 0 7ft %vYV—>7 IzmM? %>^>T V Y 
*P^->* 2 7 3 HiBt^tifeIMM2 7 0 5« N i^M&Jg£ft*n bfc/^ 

jg^^p^nfe/^y Mij^s^nssi^^&tK i&mm-z&m^x. 2 7 2^ 

^£frl3J:5 fcft&o ^MIi©^i:bTs DiffServ&;a^T&ci;^o 

&:fc\ ±3a©#l/&&TCPfcfcfflT*Ci:fc<fctK TCP©*<yS/3>o«S s n 
fife^lgjl^^SfeUfclff a^fc* s nItfefc*S 0 m«s (SYN, FI 

N^-Jryr) t^bts &S^^*Hg<fc£<fc5fcffi#S£te)rr£c:2:-t% TCP 

SP©3N£ (3-fcJ£ N gig, SBn IHESx SB&i:*) co*ltB*3>lfa.-^K:«t U^ff* 

tfo &2S> ^.mm(D^>^J- — CPU (Central Processing Unit) & 



WO 02/25878 PCT/JPO 1/06959 

38 

SA—H^xIPfclg&Tx 77-A^i7-?>OS (Operating System) > & 6 izmSl 
WSr^tS © "C & o t & £ 

ROM (Read Only Memory) UTfcts 



WO 02/25878 PCT/JPOl/06959 

39 

m * © m m 
5. m&m4tm®y : -#m%.mj]mz&^x, 

mimmm±0±m £ fc U > * © fttftg 7 s - * o&fifir tzMM~t zztz 



WO 02/25878 PCT/JPOl/06959 

40 

rata 1 1- & 7- * m&mftVko 
mmmmis— vo^^ Mittffi£fttcfcm^mz&^xftt>ti%zt*mm 

1 1. ^«m£gM^3fct©F^©^SS±T"s WB&mm&frbW&GWm 

w msBB?— *?n>Tv hov^^n^.m tvxmm^ntzmm^-^^^ v 



WO 02/25878 PCT/JPOl/06959 

41 

1 4 . flt&S 1 3IBSg©^M^gfci3V>-ts 

re. »^i~i 2o^?hti>imte%m<D^-*m&mjj&*mMT2>fe}sb 

©SIM^g^s I»;&Sgl~l 2CD^rtL^lIIi3fBttCD7 ; -^^gM^^^JJ-r* 



WO 02/25878 



PCT/JP01/06959 



1/23 

FIG. 1 









i] 

i 






112 113 i 




j 


K - 












lii 






12 










\ / 


13 





7K 7K" 



14 



100 

--/- 



101 



v 



102 
± 



Bmmm 



^ : 



v 



103 

±1" 



» 



WO 02/25878 



PCT/JP01/06959 



XT5>7° 200^ 

Xfy7° 201^ 
Xry7° 202 ^ 



7>fy7° 203 < 



c 



7cfy7° 204 « 



Z?v7' 205 ^ 



2/23 

FIG. 2 



Tsnd=gl&B#£!]-|-Invl 



(te^f-fRsnd) 



NO 



^^J^Tsnd? 







YES 


(tf^^^rRnew) 








^Rnew 

Kf 



WO 02/25878 



PCT/JP01/06959 



3/23 

FIG. 3 



viz 



k = l 



300 



{ ( Btotai(k) = Rmax(k) • (RTT(k) - RTTWn(k) - (RTT(k - 1) - RTTmin(k - 1))) 



Zfy7' 301 



Btotal(k) > m$ 













Bsnd (k) 


= Rsnd(k)-Invl 


TsfyV 303 < 




Bother (k) 


= Btotal (k) -B' total (k) 








- Bsnd (k) + Rnax (k) • Invl 



Xfy7* 304 



{ 



Best (k) = 



Btotal (k) • Bsnd (k) 



Bother (k) + Bsnd (k) 



7ry7 m 305 



Rout (k) = 



Btotal (k) • Rmax (k) 
Bother (k) + Bsnd (k) 



Zfy7° 306 j Rm = (Best (k) - Bdl) /Invl + Rout (k) 1 



i = k-l 



*T?7' 
307 




R 0 ut(k)=R 0 rt(k-i)i y*202 



Rnew(k) = Ri 



Rin = 



Rtrap • Bohter (i) 



(Rmax (i) - Rtnp) • Invl 



k=k+l 



□EEL 




Rnew=(Rnew(/)(l^/^N) 



*ry7° 308 



WO 02/25878 



PCT/JP01/06959 



4/23 

FIG. 4 



401 

<> 


404 


402 
<> 


405 

< d - 


403 






aw** 







FIG. 5 



MM 



FIG. 8 



<switch> 

<video src="stream2" system-bitrate="64000" /> — — 801 
<video src- 'streaml" system -bitrate- '128000" /> gQ£ 
</switch> 



WO 02/25878 



PCT/JP01/06959 



5/23 

FIG. 6 



■608 



609 



XIBp 



7- 



A 



605 



r-mm\m 



7- 



606 



610 

? 



— ft — 



t 

*W-V 62 



607 



r-mm 



T 
63 



T 
64 



601 

--4-4-- 



602 
-4- 



603 



604 



■Sflrss* 61 



^s^^ 60 



WO 02/25878 



PCT/JP01/06959 



60 



6/23 

FIG. 7 



62 



61 



^ T (HTTP GET) 


f (SMIL/HTTP) ^ 


RTSP SETl 


UP(Streaml) 


RTSP S 


ETUP OK 


RTSP SET 1 


JP (Stream2) 


RTSP S. 


ETUP OK > 


< RTSP PLA 


.Y(Streaml) 


RTSP 1 


3 LAY OK 


RTP 


> 

KM 






RTP 


. > 

^>s4(ECNt-*ON) 

.... 


1 

RTP /n >yKECNv-£ON) 


H > 

RTP a>j4(ECN^ON) 


RTP 

> 


/^yKECNv-^ON) 


RTSP PAUS 


> 

E(Streaml) 


1 

RTSP PAUSE OK 


< RTSP PLAY(Stream2) 


RTSP PLAY OK 


i * 

RTP./^yh 






/ v 


> 



} 



XT??' 701 



► Xfj>?" 702 



>• 7cr>)7 703 



*7?7' 704 



XtvT 705 



WO 02/25878 



PCT/JP01/06959 



7/23 

FIG. 9 

( *9-Y ) 
Jl. 



W-FRsnd(j) (l^k^N) &rf£^ 
3L 



Z?*/7° 901 
Zfy7° 902 



i=0 



i=i+l 
R=R (k) 



(ECN ON=1/OFF=0) 



J 



903 



M(i)= j^EQ) 

/=i-N+l 

L(i) = M(i)/N 



M(i-lH)4^M(i)^0 




YES 



YES 



R=R- a 



YES J R=RX(1-L(0) 
3 N T<m&&fM\) 



M(i)= y -i+ 5 



(5te0#&l)-T'>I*;a>o 
7 >MHft 



(^0#£!D-r>r^o 
(^H^J)-T">I"^o 
M(i)< e 




YES. 



R=RXC/y 



YES, 



R=R+ a ' 



R^^^V^RsndCj) & 



1 mr 

J 908 



J 904 



*7y7° 
905 



*7y7° 
906 



1 *7?7° 
J 907 



WO 02/25878 



PCT/JP01/06959 





WO 02/25878 



PCT/JP01/06959 



9/23 

FIG. 12 



•gfllig* 122 





1202 



a 



•ffilHIPfiMR 



h 



"TfT 









/ 







1201 



1203 



1204 



7>-7 s 





















Kim 



1205 



5@Ht *0£ 121 



WO 02/25878 



PCT/JP01/06959 



10/23 

FIG. 13 



IGMP 



IGMP(-7;l^H^h 



IGMP 



IGMP 



RTP 



PING 



v 



RTP 



RTP 



RTP 



RTCP 



RTCP 



RTCP 



PING 



IGMP 



IGMP 



v 



IGMPC"^/l^Mr7h 



IGMP(v/Vf*t*h 



IGMPO/Vf^h 



1301 



f 1302 



7cfv7° 
t 1303 



7TV7 
\ 1304 



WO 02/25878 



PCT/JP01/06959 



11/23 

FIG. 14 



Tsfyr \ 
1404 * 



7>fy7 
1405 



05 ]_ 



j= 1 



N 



Q = £|R»(i)-Ro<j,0 

i=l 




YES 





i NO 


j=j+l 








1402 



> 



XTy7° 
1401 



j 



1403 



WO 02/25878 



PCT/JP01/06959 



7f\ 



12/23 

FIG. 15 



SffiTiS* 151 




7E 



152 



153 



154 



V 



L_J ^_ i= 

1503 



"V""" 

asflwii* 150 



o 

13/23 



PCT/JP01/06959 



FIG. 16 



Tsnd = ^B#^iJ + Invl 



v 



7* 1 






-]^Rsnd) 



NO 







|YES 

















^fe^J^Tsnd? 



NO 



YES 




(fM^JHRnew) 



I 



WO 02/25878 



PCT/JP01/06959 



14/23 

FIG. 17 



r , A 

*7V7"1700 -| | Rrcv = (SEQmax - SEQ ' max) ■ P • (l - Loss)/Invl 



*fy7"1701 -f l Best = Rrcv • (RTT - RTTWQ 



k=l 
n=0 



Xtj'7°1702 



*ts/7":L703 «^ 



Btotal (k) = Rmax (k) ■ (RTT (k) - RTTnun (k) 

- (RTT (k - 1) - RTTmin (k - 1) ) ) 




n=n+l 



1 



k=k+l 



^fs'7'1704 { 




*T5>7°1705-[ 1 Rnaw Z (Bde S - Best) /I nv 1 + R 

3) 



WO 02/25878 



PCT/JP01/06959 



15/23 

FIG. 18 



1800 



Zry7° 






YES 


\ 




1 Rnew = ( 1-LoSS )• Rsnd 



m 3 lC7F~ffci£U- b&fejfW: 



1802 



WO 02/25878 



PCT/JP01/06959 



16/23 

FIG. 19 



1913 i^i^t i 

-i - J - L 



— '■ 7K 



1914 



1911 



SfltSft* 1910 



1912 



1901 



mm 

1903 



mmmn 



1902 

'I 



1904 "S 

mmm& 1900 



WO 02/25878 



PCT/JP01/06959 



17/23 

FIG. 20 



1900 



1910 



TCP/^h 
2000 



r 



(RTP/^5/h2001) 



TCP:«J«ad3e«^h 
= Seql~Seq2 (Seql < Seq2) 



RTP:Seql-l 




RTP:Seql + l 




RTP:Seq2+l 



TCP:^t^^Rb 



TCP^yh 
2002 



WO 02/25878 



PCT/JP01/06959 



18/23 

FIG. 21 



2113 
--I 



mm 



io 2114 i 

1 -h-- 1 



imm 2110 



mm* 



2111 



2101 

-V 



Rr--- ! 



2103 



2112 
2102 



2104 1 

mmi&m 2100 



WO 02/25878 



PCT/JP01/06959 



19/23 

FIG. 22 



2100 



RTP:*fW2fj£777*OFF 



r 



(RTPA°yyb2200) 



2110 



RTP:^r«6^77^*ON 



RTP:^^77^'ON 



RTP:^Jf^77^*ON 



RTP:^ti^77^'OFF 



RTCP:^i^^Rb 



(RTCP/N°77h 
2201) 



2301 



FIG. 23 

2303 2304 



2302 









< > 



5> 










< > 



2305 



2306 



2307 



WO 02/25878 



PCT/JP01/06959 



20/23 

FIG. 24 



k=l 



1k'b2m&:&m^Xt= oc (k)+ 0 (k)s 
btt a (k), 0 (k)^f+» 



(|a(k)-a'(k)|<lft^o 



a*(k)=a (k) 
jS'(k)=j8 (k) 



k=k-l 
T=T-Tp/N 



i8(k)-j3(k-l)>Ogfcte 
T<^£l$3&J-Tp/N 




Zfy7° 
2402 



*f5>7° 
2403 



R(k)=l/(j3 (k)- 0 (k-D) | } 2404 




f 2405 



*fy7 
2400 



2401 



WO 02/25878 



PCT/JP01/06959 



21/23 

FIG. 25 



2502 



u 7" 
252 



fS4»5fc 251 
.jL 



-mam* 



ft fay 



2501 

± 



. — ^ 

SHMfcfc 250 



WO 02/25878 



PCT/JP01/06959 



22/23 

FIG. 26 



250 



252 



251 





j 2601 
J 2602 


5> 


< 

T~*(RTP) 




> 

X 
X 


> 


> 




> 




> 




> 




5, 



Xry7 
y 2603 



WO 02/25878 



PCT/JP01/06959 



273 



23/23 

FIG. 27 



^{f*» 272 



A. 



/ A 

2706 



r~mm 



warn 



2708 
2707 



2705 



2703 



2701 



2702 



stttmm 27i 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/06959 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl 7 H04L 12/56 



Accordin g to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04L 12/56, H04L 12/28, H04L 12/66 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

Y 
A 


JP 9-18514 A (Nippon Telegr. & Teleph. Corp. <NTT>) , 

17 January, 1997 (17.01.97), 

Par. Nos. [0004] to [0006]/ Figs. 6, 7 

& WO 97/02685 Al & EP 785652 Al 

& US 5878029 A 


1,2, 11, 13-19 

4-9 
3, 10, 12 


X 


JP 7-183886 A (NEC Corporation) , 
21 July, 1995 (21.07.95), 
Claim 1; Fig. 3 

Sc EP 661851 A2 & US 5719853 A 
& CA 2138695 C 


10,16-19 


X 


JP 10-13463 A (NEC Communication System, Ltd.), 

16 January, 1998 (16;01.98), 

Claims 1, 2; Fig, 3 (Family: none) 


12,16-19 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"L 1 



U V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one ur more other such documents, suoh 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 October, 2001 (26.10.01) 


Date of mailing of the international search report 

16 November, 2001 (16.11.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



FormPCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/06959 



C (Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Kazutaka YAMAMOTO et al . , "Kouiki Musen Tsuushin 
Media Riyou-ji no Gateway Kyouchou ni yoxu TCP no 
Seinou Kaizen" , Joho Shori Gakkai Kenkyu Houkoku, 
Vol.99, No. 4, pageB 91 to 96, Multimedia Tsuushin to 
Bunsan Shori 91-16, 9 9 -DPS- 91, Shadan Houjin Jouhou 
Shori Gakkai, 22 January, 1999 (22.01.99), 
(CS-NG-2000-00910-013) , outline 

JP 6-338918 A (NEC Corporation) , 
06 December, 1994 (06.12.94), 
Claim 1/ Fig. 2 

& EP 609654 A2 . & US 5636212 A 

& CA 2112756 C & DE 69425766 E 

JP 2000-151692 A (NEC Corporation), 
30 May, 2000 (30.05.00), 
Claim 1 (Family: none) 

Hide YAMAGUCHI, "UNIX Communication Notes 118 Network 
Kanri (2)", UNIX MAGAZINE, Vol. 13, No. 4, pages 13-21, 
Kabushiki Kaisha Ascii, 01 April, 1998 (01.04.98), 
(CS-ND- 1998 -0012 0-001) 
Full text 

Chinatsu IKED A et al . , "ATM-kou ni okeru Best Effort 
Class no Fukusou Seigyo Houshiki no Hyoujun-ka Doukou 
to sono Seinou Hikaku " , Denshi Joho Tsuushin Gakkai 
Gijutsu Kenkyu Houkoku, Vol.94, No. 29, pages 15 to 20, 
IN94-41, Shadan Houjin Denshi Joho Tsuushin Gakkai, 
13 May, 1994 (13.05.94), (CS-NG-1998-00939-003) 
page 17, left column, line 1 to page 19, left column, 
line 9; Figs. 1, 2 



4,5 



6-8 



6,8,9 



1-11,13-19 



1-11, 13-19 



FormPCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/06959 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sbeet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. [Z] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box H Observations where unity of invention is lacking (Continuation o f item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

Claims 1-10 , 13, 14, 16-19 relate to an invention of determining 
a transmission rate from a transmitting terminal based on the 
transmitting/receiving status of an intermediate node. 

Claims 11, 15 relate to an invention of transmitting a measurement 
result or data transmission rate changing request to a transmitting terminal 
based on a receiving condition at a receiving terminal of a packet from 
a transmitting terminal. 

Claim 12 relates to an invention of preferentially transmitting a 
packet having information on data transmission/reception control at a traffic 
congestion. 

The above inventions are not considered to be one invention only 
or a group of inventions so linked as to form a single general inventive 
concept, 

1 . [X] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. [] As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



□ 
El 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 



Remark on Protest 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



SWUIBI** PCT/JPOl/06 959 



a. &w<»&i-z#w<oftm (mmftftftm (ipo) 

Int. CI ' HO 4 L 1 2/5 6 



«3S«rlTofc*/MR»» (BHmif^H (I PC) ) 

Int. Cl 7 H04L 12/56, H04L 1-2/2 8, H0.4L 12/6 6 















X 


JP 9-18514 A (B*TOI81St*^ftt) 


1, 2, 




17. 1 Jl. 1997 (17. 0 1. 9 7) 


1 1. 




[0004] ~ [0 006] , [B9 6] , [H7] 


13-19 




&WO 9 7/026 8 5 Al 






&E P 785652 Al 






&US 5878029 A 




Y 




4-9 


A 




3, 1 0, 






1 2 



TEJ BRmJHeWotBJH^fcWWWFt?*)^^. BIIMHURB 

aaft da***-*-) 



j: o x & » tt a* * v > fc n 7L h ti z> t co 
r&j R-^yv h7r * y —ASK 



2 6. 10. 0 1 




a*Bawi : /f (isa/jp) 

100-8915 


0 3-3581-1101 F* 


5X 


9 7 4 4 


3 5 9 4 



I^PCT/ISA/2 10 OS 2^—^) <1 9 9 8<¥7J1) 



mmm&$r%- pct/j po i/oe 9 5 9 



c (®#) . 


fc IS* ktuSSriift 










' x . 


JP 7-183886 A (B#«£t85££tt) 
2 1. 78. 1 9 9 5 (2 1. 0 7. 9 5) 
nt^^S 11 [1213] 
&EP 661851 A2 
&US 5719853 A 
&CA 2138695C 


1 o, 

16-19 


X 


JP 10-13463 A {n&Mf$&iB$'X^J*&&&tt) 
16. 1M. 1 9 9 8 (1 6. 0 1. 9 8) 
[tt#9U] , [»#*2] , [03] (77^*L) 


1 2, 

16-19 


Y 


H91-96I, ^r^^^^rmmt^mftmd 1- 1 e, 

9 9 -DPS- 9 1, *fcffl&Aff38M3£¥#, 2 2. 1J!. 199 

9(22.01.99) 

(CS-NG-2000-00910-013) 

«E55 


4, 5 


Y 


JP 6-338918 A (B^ttfttt^^tt) 
6. 12J3. 1994 (0 6. 12. 9 4) 

[M**l] , 10 2] 
&E P 609654 A2 
&US 5636212A 
&CA 2112756 C 
&D E 6 9 4257 6 6 E 


6-8 


Y 


JP 2000-151692 A ( B*««*Sfc54^tfc) 
3 0. 5 J. 2 0 0 0 (3 0. 0 5. 0 0) 

[ft ?&*g 1 1 (7 7- 5: v & u) 


•6, 8, 9 


A 


iUn??, i'UN IX C omrau nication Notes 
118 hV~?WM (2) J , UN I X MAG A Z I N 

E, fist, SSi 3-2 1H, asfcfettr;**-, 
1. 4^. 1 9 9 8 (0 1. 0 4. 9 8) 
(CS-ND-1998-00120-001) 

. 


1-11, 
13-19 


A 


$&ffl=rJCft&, rATMHfcfctfSBes t E{ f oi t^7X© 

mm9Zt&&, f 9 4t, »2 9*. #15-2 OH, IN9 4-4 
1, ti&&A«-?ffl4R»m3*&, 13. 5J5. 1994 (13. 0 
5. 9 4) 

(CS-NG-1998-00939-003) 

fl7l, 2SE«H, S&lfT-$&l 9'X, feJS, #9f?, 01, 02 


1 — 11, 
13-19 



iSPCT/ISA/2 10 (»2^<— S^<D«*) (1 9 9 8^7^) 



B(SUiE@## PCT/JP01/06959 



fe®8Sfe$&3JS (PCT17*(2)(a)) J: (K r©BgR8UaEffifttt{«c©a*CJ: 9ffR*©«5ffl«5-«Kov>-CfP 

oft 9 N 



3. □ it*roS5ffl tt, : Kaf3*o«Sffl-c , fo-c.rPCT^lfj6.4(a)«o02i:&^3S:w^{c: 



f»jfco$6ia i - 1 o , i3, i4, i 6-i 9f*» *iw/'-K©as5fcflro!Wi»cai<3v^a 



3. □ tfMA#i&Sftil»3^f!W^ i<OH»lHe»*»4s 



4. □ fflMAA^S?^iiJfl|aME#^^SrOTPflP , 9l^#L*^oyi:«D-T?, ClcoffliggiSffiSfS, tt^OffBoftttHBtt 



SAPCT/ISA/2 10 (JBl^-yo&aS (1) ) (1 998^7^) 



